Subchronic effects of smokeless tobacco extract (STE) on hepatic lipid peroxidation, DNA damage and excretion of urinary metabolites in rats.
The oral use of moist smokeless tobacco products (snuff) is causally associated with cancer of the mouth, lip, nasal cavities, esophagus and gut. The mechanism by which smokeless tobacco constituents produce genetic and tissue damage is not known. Recent studies in our laboratories have shown that an aqueous extract of smokeless tobacco (STE) activates macrophages with the resultant production of reactive oxygen species (ROS), including nitric oxide. Furthermore, the administration of acute doses of STE (125-500 mg/kg) to rats induces dose dependent increases in mitochondrial and microsomal lipid peroxidation, enhances DNA single strand breaks, and significantly increases the urinary excretion of the lipid metabolites malondialdehyde, formaldehyde, acetaldehyde and acetone. Since the use of tobacco is a chronic process, the effects of an aqueous extract of STE in rats following low dose exposure were examined. Female Sprague-Dawley rats were treated orally with 25 mg STE/kg every other day for 105 days. The effects of subchronic treatment of STE on hepatic microsomal and mitochondrial lipid peroxidation and the incidence of hepatic nuclear DNA damage were assessed. Lipid peroxidation increased 1.4- to 3.3-fold in hepatic mitochondria and microsome with STE treatment between 0 and 105 days with respect to control animals while hepatic DNA single strand breaks increased up to 3.4-fold. Maximum increases in lipid peroxidation and DNA single strand breaks occurred between 75 and 90 days of treatment. Urinary excretion of the four lipid metabolites malondialdehyde, formaldehyde, acetaldehyde and acetone was monitored by high pressure liquid chromatography (HPLC) with maximum increases being observed between 60 and 75 days of treatment. The results clearly indicate that low dose subchronic administration of STE induces an oxidative stress resulting in tissue damaging effects which may contribute to the toxicity and carcinogenicity of STE.